y#K 576 . 895.121 : 597 . 554.3 

CTAEHJIbHOCTb MOPOOrEHE3A H YCTOllHHBOCTb JIEHJA 
K JIHryJIH303AM 

K). r. H3iomob, A. H. KacbHHOB 

HHCTHTyT 6HOJIOrHH BHyTpeHHHX BOfl AH CCCP, BopOK HpOCJiaBCKOH o6jiaCTH 

AHajiH3HpyeTCH cbh3l Me>Kfl;y reHeTiraecKH o6ycjioBjieHHon cTa6HJiBHocTi>io Mop$o- 
sreHe3a, 3arpH3HeHHeM h BKCTeHCHBHocTbio JinryjiH^HOH HHBa3HH Jiema. 

HccjieAOBaHHHMH napa3HTOJioroB ycTaHOBJieHH onpeftejieHHLie 3aKOHOMep- 
hocth 3apa>KeHHOCTH pbi6 jinryjin^aMH (Ligula intestinalis h Digramma 
interrupta) , CBH3amn>ie c $opMHpoBaimeM $ayHLi BOftoxpaHHJium; (H3K)MOBa, 
1977). B nepBBie to^li nocjie 3anojmeHHH BO,n;oxpaHHJiHiu;a 3KCTeHCHBHOCTb 
HHBa3HH CHH>KaeTCH BCJie^CTBHe yMeHbineHHH y,n;ejibHOH racjieHHOCTH njiaHK- 
TOHa, b ^acTHOCTH Koneno,n;, hbjihioih;hxch npoMe^yTO^HHMH xo3aeBaMH peM- 
HepoB, h npocTpaHCTBeHHOH pa3o6in;eHHocTH pli6. Ha 3—5-h ro,n;Li cyin;e- 
*CTBOBaHHH BOftoxpaHHJiHiija 3apa>KeiraocTb pti6 peMHepaMH pacTeT, Hepe^Ko 
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npno6peTaH xapaKTep 3 iih300thh, uto CBH3aHO c pa3BHTneM 300njiaHKT0Ha r 
pacceJieHneM pli6oh^hlix nTHH, (oKOHuaTejibHbix xo3neB jinryjin^) h yBejin- 
nemieM njioTHOCTH nonyjinpHH ph6. B ^ajiLHenineM BcnbmiKH JinryjiH^03a 
B03HHKai0T IipH COUeTaHHH CJie, 0 ;yiOH],HX ^aKTOpOB: HeHOpMaJIBHO BLICOKOir 
nJIOTHOCTH ptl6, BOCnpHHMUHBbIX K peMHepaM, HH3KOH 6HOMaCCLI 6eHTOCa H 
BCjieftCTBHe 3Toro nepexo^OM pti6 Ha nHTamie njiaHKTOHOM, 6 jih3octh kojiohhh 
Pli6oh^hlix nTHH; — OKOHuaTejibHbix xo3aeB jinryjiH^. HaKonjieHHbin MaTe- 
pnaji ,n;ocTaTOHHO touho xapaKTepn3yeT 3aBHCHMOCTB 3 kct6hchbhocth 3apa>Ke- 
HHH OT a6nOTHHeCKHX H 6HOTHUeCKHX (J)aKTOpOB CpeflLI. H3BeCTHa TaiOKe 
cnepn^HHHOCTb jinryjinji; no oTHomemiio k hx btoplim npoMen^yTOHHLiM xo~ 
3neBaM. ripopepKon^Li, nona^an b KHHieuHHK HecBOHCTBemibix hm xo3neB, 
nan npaBHjio, nepeBapnBaiOTCH (^y6nHHHa, 1966). BMecie c TeM miuero 
He H3BecTHO o pojin opraHH3Ma pbi6, ofijinraTHO HHBa3npyeMLix jinryjiHftaMH, 
B $OpMHpOBaHHH OUarOB JIHryJIHA030B H ^HHaMHKH 3apa>KeHHOCTH nonyjin- 
pHH. 

B HacTOHHi;eM nccjie^OBaHHH mli c^ejiajin nontiTKy conocTaBHTB CTeneHB 
cSajiaHcnpoBaHHocTH Mop$oreHe3a jiem;a c 3KCTeHCHBHOCTBio jinryjiH^HOH 
HHBa3HH. CorjiacHO y oj];ji;HHrTOHy (1970), roMeocTa3 pa3BHTHH npe^CTaBJineT 

Co6oh CTa6HJIH3HpOBaHHLIH nOTOK Onpe^eJieHHLIX xpaeKTOpHH, KOHTpOJIH- 
pyeMLix ecTecTBeHHLiM ot6opom. CTa6njibH0CTb Mop$oreHe3a Mon^eT 6 litb 
H apymeHa BHeniHHMH B03,n;eHCTBHHMH, blixo^hhi,hmh 3a npe^ejiLi o6bHmoro 
cymecTBOBaHHH oco6eii h nonyjimpiH. 0 CTa6HJiBHOCTH Mop$oreHe3a mohoio 
C y^HTB no BeJIHHHHaM K03(|)(J)HI],HeHT0B KOppejIHU,HH Me^Kfty npH3HaKaMH 

(Pokhh,khh, 1974 ) hjih no 3 HaneHHHM $jiyKTynpyiOH],eH acHMMeTpnH 6 njia- 
TepajibHLix CTpyKTyp (Mather, 1953 ; Thoday, 1958 ). Uor (^jiyKTynpyroipeH 
acHMMeTpneH noHHMaiOTCH OTKJioHeHnn ot CTporoii 6 HJiaTepajibHOH CHMMeTpnH 
(Ludwig, 1939 ). ripn 3tom HanpaBJieHne OTKJioHemiH He o 6 ycjiOBJieHO reHO- 
THnOM, XOTH CaM ypOBeHB aCHMMeTpHH HaXO^HTCH no^ ero KOHTpOJieM H MOHCeT 
6 litb H 3 MeHeH ot 6 opom (Reeve, 1960 ). IIpHMeHHMOCTB noKa 3 aTejin $jiyKTyn- 
pyioipeH acHMMeTpnH b 3 KOJioro-nonyjiHH,HOHHbix nccjie^OBaHHHX o 6 ocho- 
BaHa pa 6 oTaMH 3 axapoBa ( 1979 ). Hm use npeftjioHmH nonasaTejib $jiyKTyn- 
pyioipeH acHMMeTpnH 


o S(F_M ) 2 

a d~ n — i t 

r^e V — 3HaueHne npn3HaKa Ha jieBoii hjih npaBon CTopoHax, M — cpe^Hee 
3HaueHne npn3HaKa Ha 2 CTopoHax, n — o6x>eM bliSopkh. 06a noKa3aTejin hc- 
nojn>30BaHLi b ^aHHon padoTe. 

MaTepnajioM ^jih HCCJieftOBaHHH nocjiyHUiJiH 2 bli6opkh jieipa (Abramis 
brama) H3 HoBO^eBHUHHCKoro njieca KyndtimeBCKoro BOftoxpaHHJiHipa h 
3aTOHa YpanoBO Bojirorpa^cnoro BO^oxpaHHJimpa. BKCTeHCHBHOCTb HHBa- 
3 hh b HoBO,n;eBHUHHCKOM njiece cocTaBJiHJia 36%, b paiioHe ypaKOBO — 16%. 

Blijih npoaHajiH3npoBaHLi cjie^yioipHe npH3HaKn: uhcjio nemyn b 6oko- 
BOH JIHHHH, HHCJIO JiyueH B aHaJIBHOM njiaBHHKe, HHCJIO n03B0HK0B B TyJIO-^ 
BHIU,HOM OT^eJie, HHCJIO n03B0HK0B B nepeXOftHOM OT^eJie, HHCJIO OTBepCTHH 
ceHcopHoro KaHajia b dentale h praeoperculum, uhcjio OTBepcTHH JinpeBoro 
HepBa b operculum. OTBepcTHH b dentale, praeoperculum h operculum 
yuHTLiBajincb nan pa3^ejibHO Ha npaBon h JieBoii CTopoHax, Tan h cyMMapHO. 
Bee nepeuncjieHHbie npn3HaKH 3aKjia^biBaiOTCH Ha 3M6pnoHajibHbix 3Tanax 

pa3BHTHH ft0 MOMeHTa B03M02KH0H HHBa3HH H B OHTOreHe3e He H3MeHHIOTCH. 
JJjih pn^a pbi6, b tom HHCjie napnoBbix, nona3aHa BbicoKan CTeneHb reHeTH- 
uecKOH o6ycjiOBJieHHOCTH uncjia no3BOHKOB, uncjia Jiyueii b njiaBHHKax, 
uncjia uemyn b 6okoboh jihhhh (HeHameB, 1966; Khphhuhhkob, 1979; Ali, 
Lindsey, 1973). Cjie^OBaTejibHO, CTeneHb cKoppejinpoBamiocTH 3 thx npn- 
3HanoB MomeT cjiy^KHTb nona3aTejieM 3aBHCHMoro ot reHOTnna roMeocTa3a 
pa3BHTHH. B Ta6jl. 1 npHBOftHTCH 3HaueHHH K03$$HU,HeHT0B KOppeJIHH,HH 
Me^K^y npH3HaKaMH y 3apa>neHHbix n He3apa>KeHHbix pbi6, noiiMaHHbix 
b HoBO^eBHUHHCKOM njiece. 
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T a 6 ji n A a 1 

3Ha^eHHH K03(J)(J)HIl,HeHT0B KOppeJIHAHH MejKfly IipH3HaKaMH 
y 3apaHteHHHx n He3apa>KeHHEix pu6 




napbi npn3HaKOB 


Tpynna pbi(5 

uhcjio ueinyn b 
Gokoboh jihhhh — 
uhcjio jiyueii 
b aHanbHOM 
nnaBHHKe 

UHCJIO II03B0HK0B 

B TyjIOBHlUHOM OT«e- 
jie — uhcjio iio3boh- 
kob b nepexoflHOM 
OT«ene 

UHCJIO OTBepCTHH 

b dentale — uhcjio 
OTB epcTHft b prae- 
operculum 

UHCJIO OTBepCTHH 

b dentale cneBa — 

UHCJIO OTBepCTHH 

b dentale cnpaBa 

3apa>KeHHtie 
Pli6h, n =32 

+0.21 

—0.52 * 

+0.03 

+0.28 

He3apa>KeHHbie 
pti6ti, n— 39 

+0.32 * 

—0.60 * 

+0.42 * 

+0.39 * 


npHMenaHHe. 3 b63aoukoh OTMeueHbi 3HaueHHH K03$$HiiHeHT0B KoppejmiiHH, aoCTOBepHO 
OTJIHUHbIX OT 0. 


OT^eTJiHBO BH^Ha pa3HHii;a Me^K^y K03<|)<|)Hi];HeHTaMH KoppejiaijHH y 6 ojib- 
HBIX H 3AOpOBBIX ptl6. V 3apa^eHHBIX pBl6 TOJIBKO 1 K03$$HI];HeHT H3 4 OKa- 
3aJICH AOCTOBepHBIM, B TO BpeMH KaK y 3AOPOBBIX ^OCTOBepHBI BCe 4. TaKHM 
o6pa30M, mo>kho 3aKjnown>, hto jiHryjiH^Bi b Sojibrnen CTeneHH nopa^aiOT 
Pbi6 c HecSajiaHcnpoBaHHBiM Mop$oreHe30M, aeM pi>i6, y kotopbix 3aKJiaAKa 
npH3HaKOB npoTenajia CKoppejmpoBaHHO. 

Kan yKa3aHo BBime, btopbim noKa3aTejieM roMeocTa3a pa3BHTHH mo^kgt 
cjiy>KHTB ftHcnepcHH no acnMMeTpnn (o|). 3HaaeHHH o| pa3HBix npn3HaKOB 
y 3apan^eHHBix n He3apa>KeHHBix pbi6 npnBe,o;eHBi b Ta6ji. 2. 

Ta6jini^a 2 

3HaneHHH ^ncnepcnH no acnMMeTpnn pa3HHx npn3HaKOB y 3apa>neHHHx 
n He3apanceHHHx jiemefi 


MecTO cdopa 

Tpynna pbiG 

uhcjio OTBep¬ 
CTHH b den¬ 
tale 

npH3HaKH 

HHCJIO OTBepCTHH 

b praeopercuium 

HHCJIO OTBep¬ 
CTHH b oper¬ 
culum 

HOBOAeBHHHHCKHH 

3apaaceHHHe (n= 37) 

0.694 

0.924 

0.169 

njiec 

He3apaaceHHHe (?i=54) 

0.478 

0.457 

0.103 

YpaKOBO 

3apaaceHHHe (rc=ll) 

0.425 

0.675 

— 


He3apaaceHHHe (rc=55) 

0.241 

0.305 



Kan noKa3BiBaioT 3th AasHBie, cbh3b MeacAY 3apa>KeHH0CTBK> n noKa3aTe- 
jieM roMeocTa3a pa3BHTHa Ta ace: 3apaa<eHHBie pbi6bi xapaKTepn3yioTCH He- 
c6ajiaHcnpoBaHHBiM Mop$oreHe30M. 06pam;aeT Ha ce6a BHHMaHne tot $aKT, 
hto noKa3aTejin $jiyKTynpyioni;eH acHMMeTpnn y 3aopobbix pbi6, nonMaHHBix 
b HoBo^eBHHHHCKOM njiece, BBime, aeM y 3aopobbix pBiS H3 YpaKOBa. Mbi 
nojiaraeM, hto 3to CBH3aH0 c TeM, hto Jiem, b Hoboagbhhhhckom njiece noA- 
BepraeTCH B03AeHCTBHK> Sbitobbix h npoMBinuieHHBix ctokob. Taaoe npeAno- 
JIO>KeHHe HaXOAHTCH B COOTBeTCTBHH C TeopeTHHeCKHMH nOJIO>KeHHHMH Yoa- 
AHHrTOHa (1970) n 3KcnepnMeHTajiBHBiMH A aHHtIMH > nojiyneHHBiMH Ha Tpex- 
htjioh KOJiiomKe (3axapoB, 1979). BMecTe c TeM 3apa>neHH0CTB pbi6 jinryjin- 
AaMH b HoBOAeBHHHHCKOM naece BBiine, aeM b panoHe YpaKOBa (36% npoTHB 
16). BepoHTHO, 3arpa3HeHHe HBJiaeTCH npoBOKan;HOHHBiM $ohom, Ha kotopom 
nponcxoAHT HapymeHHe CTaSnjiBHOCTH Mop$oreHe3a h noTepa ycTOHHHBOCTH 
k jinryjiHA03y. IIpoBeAeHHBiH AHcnepcnoHHBiH aHajiH3, b kotopom b naaecTBe 
$aKTopoB, bjihhioiahx Ha 3apaa{6HHOCTB jienja jmryjiHAaMH, paccMaTpHBa- 
jihcb BHenmaa cpeA a (3arpa3HeHHOCTB) h CTeneHB cSajiaHcnpoBaHHOCTH Mop$o- 
reHe3a (3HaaeHHe oj). noKa3aji, hto BJinamie 3thx $aKTopoB AOCTOBepHO h 
npHMepHO OAHHaKOBO. TaKHM o6pa30M, mo>kho roBopnTB o cjieAyioni;eH 
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cbh3h: 3arpH3HeHne—Hec6ajiaHcnpoBaHHOCTb Mop(J)oreHe3a—jinryjin^oa. 
Be3 nocTaHOBKH CKpenpiBaHHH Hejib3H tohho BbiuncjinTb noKa3aTejib Hacjie- 
jjyeMOCTH ( h 2 ) ypoBHH (fmyKTynpyioiijeH acHMMeTpnn, o^HaKo, oijeHKy ero 
BepxHero npe,n;ejia (K03(J)(J)Hii;HeHTa BHyTpnKJiaccoBOH KoppeJiHRHH — r w ) 
mo>kho nojiyBHTb, Hcnojib3yn ^HcnepcHOHHbiH aHajiH3. BbmncjieHHH nona- 
sajin, bto r w b cpe^HeM paBHO 0.40, hto tobopht o 3HauHTejibHOH CTeneira 
reHeTHBecKon oSycjiOBJieHHOCTH roMeocTa3a pa3BHTH h, a cjieftOBaTejibHo, h 
bo3mo>khocth 3apa>KeHHH Jiein,a jinryjin^aMH. nojiyuemibie ^aHHbie tobopht 
O Heo6xOJJ,HMOCTH paCCMaTpHBaTb npH3HaK «yCTOHBHBOCTb K JIHryJIH ( H,03aM» 
Kan reHeTH^ecKH 3a,n;aHHbiH, xoth h Haxo^HmniiCH no,n, 3HauHTejibHbiM bjihh- 
HneM cpe,n,bi. B TaKOM cjiyuae cymecTByeT bosmokhoctb OT6opa, HanpaBJieH- 
Horo b CTopoHy noBbimeHHH CTaSnjibHOCTH Mop$oreHe3a h ycToiraiBOCTH 
jiem,a k jinryjin^HbiM HHBa3HHM. 9(f)(J)eKTHBHOCTb Tanoro OT6opa ,n,oji>KHa Sbitb 
, n,0CTaT0HH0 BbicoKoii, Tan nan jinryjin^bi Bbi3biBaiOT, nan npaBHJio, KacTpa- 
IJHIO HHBa3HpOBaHHbIX pbl6. 

G TOHKH 3peHHH TeHeTHKH, MOffiHO npe^CTaBHTb CJie^yiOmyK) KapTHHy H3- 
MeHeHHH reHO^OH^OB nonyjiHitHH pbi6 npn o6pa30BaHHH BOAOxpaHHjmnj. 
3ajiHTne BO,n,oxpaHHJiHii],a conpoBO>K,n,aeTCH pe3KHM H3MeHeimeM ycjioBHH 
cym,ecTBOBaHHH pbi6 h, nan cjie,a,CTBHe, noHBJiemieM b nonyjiHpnn pbi6 
c «Hec6ajiaHCHpoBaHHbiMH» reHOTnnaMH. 9th pbi6bi b nepByio ouepeftb noji,- 
Bep>KeHbI B03,U,eHCTBHK) Bpe^HblX (JaKTOpOB cpe^bl, B TOM HHCJie H JinryJIHA- 
hbix HHBa3HH. CjieftOBaTejibHO, HaQjno^aeMbie Ha nepBOM 3Tane cymecTBOBa- 
HHH BO,II,OXpaHHJIHHl,a 3nH300THH JIHTyJIH^OSOB MO>KHO OTHeCTH K 3aKOHOMep- 
HblM HeH36e>KHbIM nOCJie^CTBHHM CMeHbl yCJIOBHH CymeCTBOBaHHH pbl6, 
pa3yMeeTCH npn Hajinunn hctohhhkob 3apa>neHHH. B ^ajibHennieM «Hec6a- 
jiaHcnpoBaHHbie» reHOTnnbi 3JiHMHHnpyioTCH ot6opom, npnueM He nocjieji,- 
Hioio pojib nrpaiOT 3,n,ecb jinryjin^Hbie HHBa3HH. Y eHeTHuecKHH roMeocTa3 
nOnyJIHHiHH MO>K6T 6bITb CftBHHyT HOBbIM B03MyH],ai0Hl,HM B03,H,eHCTBHeM, 
B HaCTHOCTH 3arpH3HeHHeM, H TOr,n,a BHOBb B03HHKHyT BCnbIHIKH JIHryJIH,II,03a, 
Hocniipie y>Ke jioKajibHbiii xapaKTep. reHeTHuecKnii no^xo# k npofijieMe 
jinryjiH^oaoB ^onojiHHeT y>ne H3BecTHbie 3aK0H0MepH0CTH ^HHaMHKH 3a- 
pa>neHHOCTH h no3BOJiHeT c SojibHieii tohhoctbio ee nporH03npoBaTb. 
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STABILITY OF MORPHOGENESIS AND RESISTANCE OF ABRAMIS BRAMA 

TO LIGULIDOSES 

Ju. G. Iziumov, A. N. Kasjanov 
SUMMARY 

The relation between the stability of morphogenesis of the bream and the infection 
rate with ligulids has been studied. The stability of morphogenesis has been estimated 
by the value of coefficients of correlation between meristic characters and by the level 
of fluctuating asymmetry. The fishes with non-balanced morphogenesis were found to 
be subjected to ligulid infection to a greater extent. The stability of morphogenesis and 
resistance of the bream to ligulid infection can be diminished by changing the conditions 
of habitat — the creation of water reservoirs, pollution. The resistance of bream to ligu- 
lidoses is to a considerable extent under the check of genotype and is raised by selection 
during the formation of a water reservoir. Genetic approach to the problem of ligulidoses 
is a good supplement to the known regularities of the infection dynamics and enables its 
more precise predicting. 



